Brain: The nature of vertigo.-The term "vertigo" implies turning or rotation, the implication being that it is a sensory disturbance characterized by hallucination of rotation either of the patient or of his surroundings or of both. A definition based upon the derivation of the word, however, would be much too narrow, as, even when the vertigo is of aural origin, although a subjective sense of rotation, either of the patient or of his surroundings, is its commonest form, it is by no means always present. Vertigo is therefore better defined as the sensation of a disordered orientation of the body in space. For it is the abnormal feeling of spatial disorientation, which is the factor common to hallucinations of movement of the patient and of his surroundings, whether these occur in one or more planes, and to minor feelings of instability.
purulent labyrinthitis. There remains, however, the large group of individuals suffering from "M6niere's syndrome." Though the pathology of this condition remains obscure, it is helpful to consider possible parallels between the labyrinth and the eye. For, while we cannot see the labyrinth, we can see the retina. The venous drainage of the labyrinth is even more intimately related to the intracranial venous circulation than is that of the eye. Is there a labyrinthine equivalent of papilloedema ? And what are the states of the labyrinth parallel to embolism, arterial and venous thrombosis, and the many forms of retinitis which we see in the fundus oculi? If they exist, they may well explain some cases of Meniere's syndrome in the middleaged and elderly.
Symptomatology.-Although there are certain features which in most cases enable us to recognize aural vertigo, yet, as we shall see, there is probably no feature which is absolutely pathognomonic of it. As a rule aural vertigo is characterized by a sense of rotation of the patient or of his surroundings, and is associated with diminished excitability of the semicircular canals and also with disturbance of the cochlear functions, especially deafness and tinnitus. It is associated with nystagmus and a tendency to forced movements. It leads in severe cases to pallor, sweating, disturbances in pulse-rate and blood-pressure, nausea, and vomiting. It is not attended by loss of consciousness.
The rotated posture of the head is a useful sign of a lesion of the labyrinth, and has been reproduced in experimental unilateral labyrinthectomy. The head is rotated and flexed so that the occiput is directed to the shoulder on the affected side. Diplopia occasionally occurs during an attack of aural vertigo, a fact which is of interest when considered in relation to the occurrence of this symptom after unilateral division of the eighth nerve (Cairns and Brain).
However, aural vertigo is sometimes atypical. Occasionally a patient who suffers from recurrent attacks of apparently typical aural vertigo, often with a persistent sense of instability between the attacks, shows no impairment of excitability of the semicircular canals, as judged by the ordinary tests, and neither subjective nor objective disturbance of cochlear function. Also, although loss of consciousness in an attack of aural vertigo is extremely rare, the patient being as a rule only too well aware of his uncomfortable sensations, yet I have seen patients in whom it undoubtedly occurred. Although the association of tinnitus and deafness with vertigo usually means that the disturbance of function is situated in the ear, this is not always the case, since these auditory symptoms may be associated with vertigo when a lesion involves both the vestibular and the auditory fibres, for example in the eighth nerve or in the tegmentum of the pons.
THE DIAGNOSIS OF AURAL VERTIGO.
Lesions of the eighth nerve.-Vertigo may occur as a result of lesions involving the eighth nerve, for example acoustic neuroma, localized arachnoiditis and syphilitic meningitis. In my experience, however, it is rare for lesions of the eighth nerve to produce paroxysmal vertigo as severe as that produced by disorders of function of the ear. When the eighth nerve is involved, the vestibular disorder is associated with tinnitus and deafness and there is usually evidence of interference with the functions of adjacent cranial nerves, especially the seventh leading to facial weakness, and the fifth-often first causing diminution or loss of the corneal reflex on the affected side. Tumour of the nerve may bring the patient to the otologist on account of vertigo, tinnitus, or deafness, long before there are signs of increased intracranial pressure. The characteristic disturbance of the response to labyrinthine tests, at any rate in the later stages, is said to be a loss of all labyrinthine excitability on the affected side, with loss of reactions from the vertical canals but not from the horizontal canal on the opposite side. The explanation given for this is that when the neuroma presses upon the pons the decussated fibres from the opposite vertical canals lie more superficially than those from the horizontal canal and so are affected earlier.
Lesions of the pons and medulla.-Marked vertigo may occur as a result of vascular lesions of the pons and medulla, presumably on account of their interference with the vestibular nuclei. The best known of these is thrombosis of the posterior inferior cerebellar artery. There is a sudden onset of severe vertigo, often associated with parmesthesie on one side of the face. The physical signs are the result of infarction of the lateral aspect of the medulla and part of the cerebellum and commonly consist of analgesia and thermoanesthesia on the face on the affected side and on the limbs and trunk on the opposite side; nystagmus most marked to the affected side and hemiataxia on that side; paresis of the soft palate, pharynx and vocal cord and unilateral ocular sympathetic paralysis on the affected side. Vertigo associated with tinnitus and deafness may also occur as a result of vascular lesions of the lateral part of the tegmentum of the pons. These symptoms are then likely to be associated with paralysis of the face and external rectus on the affected side, together with the sensory disturbances characteristic of the syndrome just described. On account of the presence of the associated physical signs, these acute massive lesions are not likely to be confused with aural vertigo. A pontine lesion is the probable explanation of the occurrence of vertigo in disseminated sclerosis. While slight degrees of giddiness are common in this disease, a small proportion of patients suffer from severe paroxysmal vertigo, which may be associated with vomiting. I saw such a patient recently who had previously been seen by an aural surgeon, who recognized that the source of the trouble was not in the ear. These patients are usually young adults; their cochlear function is normal, and they usually present some physical signs of the underlying disorder, such as optic atrophy, intention tremor, absent abdominal reflexes and extensor plantar responses. This mode of onset of disseminated sclerosis is sufficiently well defined for it to have been named by French writers the " vestibular form " (Barr6 and Reys). Although earlier writers stressed vertigo as a symptom of disease of the cerebellum, in my experience it is not a symptom which is either common or severe as a result of cerebellar lesions.
Hyperpiesia.-Apart from acute vascular lesions complicating hyperpiesia, such as have just been described, vertigo is a common complaint of patients suffering from high blood-pressure. It is rarely severe, however, and often merely a momentary dizziness or sense of instability, which is particularly liable to be provoked by stooping and may well be the result of disturbance of circulation through the labyrinths. lntracranial tumour.-Vertigo is a common symptom of intracranial neoplasm and may occur in association with a neoplasm in any situation, though it is certainly most common in the case of tumours of the cerebellum and brain-stem. There is usually no difficulty in diagnosis in these cases, since symptoms of increased intracranial pressure and of a progressive focal intracranial lesion are usually prominent.
Head injury.-Dizziness is an extremely common symptom in patients suffering from the after-effects of head injury and, together with headache and such minor mental symptoms as impaired concentration, irritability and nervousness, constitutes one of the triad of symptoms characteristic of persistent cerebral contusion. The dizziness in these cases is not, as a rule, a rotatory vertigo but is a momentary sense of unsteadiness, which is especially liable to be brought on by stooping or by sudden movements of the head.
Epilepsy.-Vertigo may constitute the aura of an epileptic attack. When this is of the minor variety-petit mal-it may easily be confused with aural vertigo. Foerster has sliown that by electrical stimulation of the interparietal sulcus in man it is possible to produce an attack of intense vertigo. This observation is important as affording an explanation of the occurrence of vertigo as an aura of the epileptic attack, in which presumably the discharge originates, as a rule, in the cerebral hemispheres. In petit mal with an aura of vertigo the onset of the attack is always sudden and consciousness is always impaired and this can be ascertained by direct observation or by questioning those who have observed an attack. The attack is very brief and recovery is rapidly complete, there being no persistent sense of instability. In aural vertigo loss of consciousness is very rare and in my experience only occurs in attacks of greatest severity. Moreover, in such severe attacks of aural vertigo, recovery is always gradual and some sense of instability usually persists for hours if not for days. An interesting small group of epileptics includes those suffering from chronic suppurative otitis and presenting an aura of vertigo, a variety of reflex epilepsy which offers special scope for treatment by the aural surgeon.
1Migraine.-Attacks of vertigo undoubtedly occur occasionally in sufferers from migraine, alternating with the typical migrainous attacks. Migraine is almost certainly due to. spasm of arterioles. Such spasm may involve the retina, for I have seen retinal thrombosis occur in migraine in young adults. The vertigo is presumably due to a spasm which may involve eitber branches of the internal auditory artery or possibly the arteries supplying the vestibular centres.
Neurosis.-Many neurotic individuals complain of feelings of dizziness and I have had patients suffering from anxiety attacks sent to me with a tentative diagnosis of aural vertigo. As is the case with so many neurotic symptoms, the patient often finds the dizziness difficult to describe, but the common complaint is of a feeling as though the legs were giving way and the patient was in danger of falling. This dizziness is always associated in these cases with feelings of intense anxiety and with palpitation and other symptoms of overaction of the sympathetic nervous system. There exist many causes for these attacks and in any given case the cause can only be ascertained by psychological investigation, but I have found that in some cases they are the expression of the patient's fear of heart disease, which to the lay mind almost invariably connotes sudden death. SOME OBSERVATIONS ON TREATMENT. For the medical tieatment of aural vertigo I have found no drug to equal luminal, which, given in doses of i gr. three times a day, will often render a patient comfortable. Larger doses can be given, if necessary subcutaneously, during a severe attack. Mr. Hugh Cairns and I have recently been interested in surgical division of the eighth nerve in intractable cases and this operation performed in five cases has yielded very good results, enabling the patient to return to work. I have had no personal experience of alcoholic injection of the labyrinth. In many cases of aural vertigo the patient is somewhat deaf in both ears and there is evidently a bilateral depression of labyrinthine excitability. It is not always'easy in these cases to decide which ear is the source of the trouble. In fact the degree of deafness has been the only point which we have found of assistance. Here the discussion of vertigo merges into that of the labyrinthine reactions, and I leave it at this point, hoping that subsequent speakers will be able to throw light on this problem.
Mr. Alex R. Tweedie: Labyrinthine tests and their aid to diagnosis.-At a meeting of this Section four years ago, I made some remarks on the subject of the labyrintbine tests in connection with vertigo.
At that time I regretted the lack of reliance that I was able to place on the rotation tests, but stressed the importance of the cold caloric and galvanic tests as a means towards the clinical investigation of the labyrinthine function [17] . I hold the same opinion still, and propose to make some further reflections on these two tests, and on the causes which produce the phenomenon of nystagmus. I will begin by criticizing the statement I then made, that " Nystagmus is a question of the inter-action of volition on uncontrollable deviation." This term "volition " was ill-chosen as it certainly implies "will," that is, the functional integrity of the cerebrum, the presence of which was shown to be unnecessary by Flourens [5] , and has since been confirmed by Hdgyes [9] and Ewald, [4] Magnus [13] and others; although, of course, some degree of control can be exercised by what we may call "volition." The statement would have been better expressed thus: " Nystagmus-that is, of course, vestibular nystagmus-is a question of the inter-action of central influence on uncontrollable deviation," and it is on this thesis thus modified that I wish to enlarge.
It is unfortunate that we are accustomed to describe this phenomenon as "nystagmus to the right or left, etc.," since this nystagmus is really a secondary manifestation, but I confess I cannot suggest an alternative terminology.
On this occasion I will take first, what I would submit is the primary factor, that is, the uncontrollable deviation. This essentially is the automatic result of a stimulus applied to a part of the vestibular apparatus, or, in other words, the constant physiological response in some direction, of a specialized sensory organ to its disturbance; comparable, for example, to the involuntary retraction of the leg on stimulating the sole of the foot by tickling.
Further, this deviation is the first effect of stimulation of the vestibular apparatus, as was noted by the great investigators already quoted-as, they stated, could be shown in experimental research on lower animals-and, as can also be shown in the application of either the galvanic or the caloric test in the human patient, and on the human patient under the influence of an anffsthetic [1], or in the fistular test. This deviation moreover is more or less general, as demonstrated by the movement in one and the same direction of the whole body, including the eyes, and, indeed, accounts also for what we call "head inclination,"" by-pointing " and the " slow component " in nystagmus. Secondly, the deviation is in a constant direction, in accordance with the nature of the artificial stimulus, that is, for instance, away from the cathode pole in the galvanic test and towards the ear to which the col(d caloric test is applied. Thirdly, the stimulus may be of such a weak degree that deviation, uncomplicated by any reflex "nystagmic" movements, may be the only response.
The use of this expression "nystagmic" naturally leads to the discussion of the other factors in its production, to which I have already alluded as some "central influence." This central influence can be shown to be two-fold: (a) Some subconscious reflex situate in the mid-brain, and (b) A true volitional effort at control.
The subconscious reflex.-With the increase of the stimulus causing the deviation the next point noted is what we call "vestibular nystagmus; " that is to say, a movement resulting from an automatic reflex action attempting to correct the deviation, and represented by the original slow turning of the eyes in one direction, alternating with a quick temporarily successful control of the same. Now this phenomenon also has been shown in experimental investigation of lower animals, in new-born infants [6] , in anencephalic children, and in animals deprived of both cerebrum and cerebellum; indeed, our first teacher, Flourens [5] , definitely stated that neither cerebrum nor cerebellum was necessary in this reflex, and his results and those of other intermediate workers, have been excellently summarized in a masterly report by de Kleyn and von Schenk [12] , who conclude that intact. end-organ, vestibular nerve, vestibular and abducens nuclei, abducens nerve and rectus externus muscle are alone sufficient for the production of nystagmus in man. The essential " centres " therefore for this subconscious reflex must lie in the midbrain; though the reaction certainly is influenced by both collateral and higher centres [18] .
To all this, however, should be added that, as the result of Dohlman's investigation [3] , the integrity of the ganglion of Scarpa is also essential for such reflex.
This nystagmus I would venture to suggest (to revert again to my original simile) is comparable to the twitching into which the retraction of the leg develops if tickling of the sole of the foot is continued. Perhaps the most impressive manner, however, in which it can be demonstrated that this reflex is primarily independent of any will-power, in our usual clinical examination, is by the extremely ingenious and simple device invented by de Kleyn and Versteegh, which practically amounts to a temporary decerebration of the human being [11] . It will be remembered that during his otolithic investigations with Magnus, de Kleyn branded a cross on the guinea-pig's cornea after the application of cocaine, in order more easily to be able to orientate the movements of the eyeballs. Such method of course was inapplicable to human beings, and in his later researches on the " counter-rolling" of the eyes in man, he adopted this principle by the simple means of applying to the cornea a disc made of the membrane lying immediately underneath the shell of a hen's egg; which he found, by experiments on himself, could be used with impunity after the application of cocaine. De Kleyn also suggested this method for the estimation of nystagmus, but to my recent query on the subject, he replied that he had not yet developed this latter use.
Lately, in my own examination of the effects of the galvanic and caloric test, and of spontaneous nystagmus, I have been adopting this method, and hope later to report thereon. lIastly, there is the true volitional effort at control. It is this, of course, which man pre-eminently possesses, and it is this agent of which we make use in order to accentuate the appearance of nystagmus. It is also the agent by which we are accustomed to estimate and describe the degree of the nystagmus, and is the cause of the " falling tendency " in the opposite direction to that of the original-deviation.
I am not at all sure, however, as I have said, that we are wise in making use of this third agent in our estimates, as will-power varies considerably, and I have had reason to suppose it can certainly control the deviation that is normally the first result to the labyrinthine tests. For instance, it is necessary sometimes to distract the patient's attention in order to obtain an estimate of the by-pointing ; as indeed may also be required in testing the knee-jerks; or, to refer yet once more to my simile, as is evidenced by the possible volitional control of the tickling reflex of the sole of the foot. Some good idea, too, of the extraordinary complex nature and power of the subjective sensation and its effect, induced by disturbance of the labyrinth, has been well set forth by Wodak and Fischer [19] ; and in this connexion we can recall that nystagmus of the vestibular type may also be induced by lesions situate in the cerebrum and the posterior cranial fossa [14, 15] .
It should always be remembered that there are three underlying factors in nystagmus: (1) The initial deviation; (2) the secondary involuntary reflex; and (3) the true volitional effort.
Clinical application.-If we reflect for a moment on the complex nature of affairs which preside over the production of this phenomenon, we must admit that great caution is necessary in assessing its clinical inference.
Clinically, our cases are divisible into two main groups: Firstly, those cases of vertigo without any obvious aural lesion which we usually see between the attacks, 312 6 or, if seen in the attacks, the general condition hardly permits of any other observation except the fact that there is nystagmus. In the vast majority of these cases, rightly or wrongly, I have been able to satisfy myself that there is a definite aural lesion, and that this is asymmetrical, as evidenced by the functional tests of the auditory and vestibular apparatus. This local lesion, however, can generally be shown to have existed long before the occurrence of the vertigo; and, in these cases, the important point in therapy is to decide what has been the final precipitating cause such as cranial or intracranial lesions, temperamental disturbances, affections of the cardiovascular, abdominal or pelvic systems, or the infective agencies of tobacco, alcohol, or lues, etc.-and to treat these. Curiously enough, it is this group in which I find that I use these tests most often.
The second group comprises all those cases of active inflammatory lesions of the middle ear, associated with spontaneous nystagmus. It is, however, just in these cases in which, perhaps more than all, we sometimes require assistance in assessing the amount of labyrinthitis, that we shrink from applying the tests, since I would suggest, most of us consider that the right treatment for such cases is either rest, with a view to recovery under palliative treatment, or some form of operative relief based on the general condition of the patient, the objective aural appearances and the degree of loss of hearing, although of course a co-existent nystagmus is taken into consideration. Generally I think we restrict the use of the labyrinth tests to the chronic inflammatory cases of otitis media, when thev are only applied with a view to determining if, or if not, the vestibular apparatus is still functional.
The most simple form of nystagmus in connexion with otitis media may be easily intelligible, for example, in such unilateral lesion where spontaneous nystagmus is only elicited on instructing the patient to look towards the side of the lesion; and, if this were the only and constant appearance, the problem would be easy. But even in a unilateral otitis media, spontaneous nystagmus in both directions may be found, or, whilst it is sometimes in the typical direction, at other times may appear in the reverse. At present, we do not appear to be able to say definitely that a nystagmus of x. type means a y. lesion. Many paradoxical cases are found, [21 -although we are able to say what we regard as the normal physiological response to the galvanic and caloric tests; and thus that the response, actually obtained, is normal, hypersensitive or hyposensitive for the peripheral organ or nerve. We can also say, generally, that the presence of spontaneous nystagmus in association with otitis media indicates an added degree of severity.
What is the solution of these conflicting conditions ?
We know of course that different stimuli will produce nystagmus in different directions, for example, the effect of the hot and cold caloric tests is opposite, but in inflammatory cases we are dealing with a sensory organ, affected by some pathological disturbance, and we know too that pathological disturbances of sensory organs produce an alteration of the normal subjective sensation, as for instance in lesions of the olfactory nerves or retina. Quite possibly it may be that in such inflammatory lesions the effect may be altered. I think, however, for the most probable solution we have to refer to the various intracranial connexions [10] between the two nuclei of Deiters, as is, for instance, represented by the diagram of Hoshino, which appeals to me as a good general guide, since it embodies the chief agents which contribute to the production of nystagmus; although, as will be seen, it omits various other agents which may also influence this phenomenon. Incidentally it may also offer a solution for the " compensation" which occurs to the rotation test after complete destruction of the labyrinth on one side.
That mere disturbance of function of one peripheral organ will result in a hyperactivity of the other (which of course would pre-suppose some extraordinary degree of " intelligence " on the one remaining side) is disproved by those cases of total destruction of one labyrinth, in which no spontaneous nystagmus occurs.
I would submit, therefore, that so far as the clinical application of these tests is concerned, we are left with the position which may be summarized as follows:-(1) That we are dealing with a simple primitive reflex which may become an extremely complex proposition.
(2) That we know more of physiological results to artificial stimuli than of the effects of pathological lesions.
(3) That since the physiological reactions to the caloric and galvanic tests are comparatively well known, can be graduated fairly accurately and can be restricted to the effect on one side, they are the most useful.
(4) That these are particularly applicable in testing the vestibular function in non-inflammatory conditions.
(5) That they are of use in determining the degree and extent of remaining function in post-inflammatory lesions. (6) That an attempt should still be made to assess the inference of spontaneous nystagmus in cases of acute otitis media.
(7) That possibly our knowledge in this direction will be helped by utilizing the "blinding" method of de Kleyn. Otolithic tests.-If more cannot be said of our knowledge of the semicircular canal system, still less do we know of the otolithic apparatus, though this is not surprising, when we reflect that this latter is much older pylogenetically, and also most certainly a more decadent structure.
Cases, however, still are seen and are reported [8, 161, in which it is suggested that otolithic responses can be obtained, one of the chief investigators perhaps in this direction being Nylen [151. Such reactions, I think, can also be shown in some cases of otitis media [16] and by means of the " goniometer" of von Stein [8] or on the " tilt-table" of Grahe [7] . But what is their inference I do not know, though I continue to make investigations in this direction.
We have, however, the key provided in " K6rperstellung," but much was left to be done on the untimely death of our master, in this respect, Rudolph Magnus, who liberally acknowledged also the previous work of both John Hunter and Sherrington.
In conclusion, I trust these remarks may not appear too didactic; they are only offered as my own observations and reflections by way of soliciting corrective criticism. I also hope that they will not suggest discouragement, though it is true they represent no great development of the fundamental facts as described by the vigilant and meticulous investigations of many workers during the last 100 years. I think too we can claim that we are applying this knowledge bequeathed to us more and more in our clinical routine; at all events, the already vast and increasing literature on the subject bears ample testimony both to the extraordinary efforts which have been and are being made towards the elucidation of these great puzzles, and to the intricacy of the problem; and, if perhaps at times we feel a little ashamed that we have made no further progress, we may comfort ourselves with the remembrance that it took Flourens, presumably, some forty years to decide that nystagmus was independent of the brain and cerebellum, and that even Andreas H6gyes himself, at the termination of his great classic, on attempting to reconcile the opinions and views of other workers with his own, wrote: " Wherein the truth lies is difficult to decide." REFERENCBS 1 BORBIES, G. V. TH., "Le nystagmus et autres mouvements oculaires pendant la narcose," Acta Oto-Lariyng., 1924-5, vii, 187. Sir James Dundas-Grant said that it was necessary to make a diagnosis between epilepsy, syncope and vertigo. Unquestionably some of the cases of vertigo seen by otologists were epileptic. In the Lancet of that day's date he (the speaker) had published an article giving instances of this, one being that of a patient with cholesteatoma of the middle ear. When removal of the ossicles allowed the cholesteatoma to disappear the epilepsy became almost imperceptible, the patient afterwards having only slight giddy attacks, which yielded to luminal. This was not purely aural vertigo, but epilepsy roused by an aural reflex. He remembered the case of a young man who, after being kicked on the mastoid by a horse, developed epilepsy, which ceased after a radical mastoid operation.
With regard to lesions of the eighth nerve, he strongly advised the use of the galvanic test. The late Dr. Buzzard had described as "medullary vertigo," cases with an associated paralysis of the vocal cord; in some bulbar cases there was a loss of temperature and ordinary sensation on the opposite side of the body. In a case shown before the Section of Neurology the patient on sitting on a cold seat was conscious of coldness on only one side.
Every now and then cases of vertigo associated with hyperpiesia came before the otologist; in some cases there was no vertigo, but, instead, a definite disturbance of auditory perception.
In every case of vertigo in which the cause was not obvious, inquiry should be made as to any previous injury; there might have been concussion, perhaps of only slight degree, with minute haemorrhages-comparable to "railway" concussion of the spine-in which perchloride of mercury was very beneficial.
There were also cases in which vertigo was kept up by fixation of the ossicles, andl in which removal of the ossicles was followed by a complete disappearance of the vertigo. Vertigo seemed to be relieved by restoration of the safety-valve action of the stapes, in the absence of which every vascular pulsation was communicated to the delicate structures in the labyrinth. In cases showing unilateral labyrinthine destruction, with giddiness and deafness, a small dose of quinine, say half a grain, was a very successful means of checking it; so successful, indeed, that in such cases the quinine was a means of distinguishing from epilepsy.
He recommended for the caloric test for labyrinthine inactivity the cold-air apparatus he had devised for the purpose. For the retro-labyrinthine portions of the vestibular portion of the eighth nerve he considered the galvanic test indispensable. If it was confined to the induction of postural deviation towards the positive pole (apart from nystagmus) a very small current was sufficient and the discomfort to the patient was exceedingly slight.
For those who desired an aid to their own memory or that of their pupils, he suggested the following Mr. Sydney Scott said that apart from well-known aural conditions, vertigo might be due to some virus acting on the vestibular system. Were the blood-vessels of the labyrinth liable to sclerosis or subject to temporary spasm ? Did toxins act on the nerve-endings in the labyrinth, or on the central nuclei ? He had seen, in heavy tobacco smokers, vertigo and nystagmus provoked by tilting the head in any direction, though there was no vertigo or nystagmus when the head was still.
There appeared to be certain reflex forms of vertigo, when the ear was normal, due, for instance, to a troublesome tooth, after extraction of which attacks ceased.
Among difficult cases, after exclusion of all the known causes, some were reluctantly regarded as belonging to a neurosis. He would like to have an explanation of these.
Vertigo was not necessarily a feature of cerebellar abscess. Sometimes during the development of cerebellar abscess the nystagmus could be observed to cross over from one side to the other. Hypotonia, likewise, might disappear from the homolateral side and appear on the other side, and next day reverse again.
Dr. Russell Brain must have met with cases in which herpes was associated with various lesions of the cranial nerves; sometimes it was accompanied by unilateral deafness which was absolute. :Sometimes, though rarely, one met with herpes,1 absolute deafness and facial paralysis; other cases had vertigo, nystagmus and facial paralysis with good bearing and the cerebrospinal fluid contained excess of cells.
Mr. T. Ritchie Rodger said that during twenty years he had seen. only three cases of M6nibre's syndrome in which, when first seen, the patient presented a spontaneous nystagmus. This increased the diagnostic difficulties. The first of these cases was that of an old lady who had had frequent attacks, apd when he (the speaker) was called to her bedside, there was manifest nystagmus. The next was in a medical man, who had an attack of nystagmus which passed off quickly; in the third case the patient gave a history of severe attacks beginning nineteen years before, at first at intervals, and then continuous. At that time the patient saw Mr. Lack, who told him he would have no more attacks, a prognosis which had proved correct for many years. The patient had an unerupted wisdom tooth extracted, and after that the attacks ceased. His colleague Mr. Simpson had recently a similar case, with frequent and severe Meniere symptoms, and the patient was apparently cured by one lumbar puncture, though the cerebrospinal fluid did not seem to be under tension. There hid been no more attacks. He (the speaker) would like to know what was the mechanism of cure by lumbar puncture.
Mr. J. F. O'Malley said that it was difficult to arrive at a particular factor in any one case. With regard to Dr. Russell Brain's analogy of the pathological changes in the labyrinth with those in the eye; this parallelism had been a matter of interest to him (the speaker) for some years. The changes in the eye could be sben, and one knew that, physiologically, there should be a similarity in the manner in which the functions were carried out in the two organs, in both the vascular and the nervous mechanisms. Some years ago he bad had a patient with pronounced nerve deafness. He had inquired into the patient's habits, and prescribed for him, but had been unable to help him much. Shortly afterwards the patient went to Belgium, and on his return told him, the speaker, that for a week after his crossing to Belgium, though the sea was smooth, he had violent sickness. On this second consultation he reeked of tobacco, and confessed that he smoked a pipe all day. He was also deaf. After discarding the pipe he greatly improved, and there had been no return of the sickness.
Mr. Sydney Scott had raised the question of the mode of action of a toxin on the labyrintb, and he-(Mr. O'Malley) thought he had found a satisfactory explanation. The effect on the system was probably cumulative. The simplest example of that was bromide. Studying bromism one found certain manifestations; they arose, largely, in relation to the efforts of the body to eliminate the poison; at the sites of elimination there were certain thiDgs to be observed; in the skin an eruption, in the breath a heavy odour of the drug, in the tear-sacs, conjunctivitis, and the residue, not eliminated, acted on the higher centres. He had always considered that the symptoms observed were due to the fact that the eliminative organs were unequal to the task of eradicating the toxin, the excretory mechanism becoming damaged in the effort. But further, when the excretory mechanism failed to eliminate all the toxin, that still remaining in the circulation attacked the secretory apparatus also. The irido-cyclitis arising from focal sepsis, such as a dental granuloma, and disappearing on the removal of the growth, seemed to be an example of this kind. A similar lesion of the stria vascularis of the labyrinth would be likely to produce an analogue of the eye affection. Vertigo associated with various toxic conditions thus became easier to understand.
Mr. W. S. Thacker-Neville said that in cases of M6ni6re's disease, if when a small a' fork was used, bone conduction was markedly diminished or absent, the patient would probably be found to have faulty water-metabolism. A police-sergeant bad consulted him fearing that he would have to retire from the Force because of severe giddiness. Bone conduction was absent, and inquiry showed that he had been in the habit of drinking tea at intervals all day long. Salyrgan was injected and fluid intake reduced to one pint daily and the vertigo was now cured.
In a second similar case, faulty water-metabolism was found, but the same treatment did not avail. Two months later the patient was reported to have facial paralysis, so probably he had an intracranial tumour. The sensation of the cornea had not been tested. Thus faulty water-metabolism might be found as a coincidence. Ordinary people could drink any amount of fluid without suffering from vertigo. Only those with faulty water-metabolism would have vertigo.
With regard to disseminated sclerosis, the " umbrella " test should not be left out. He had a wheel which was marked in black and white and the patient stood in the centre of it. If the nystagmus was to the right and due to a peripheral lesion, he (the speaker) turned the umbrella to the right and the nystagmus moved to the left.
If it was a centrally caused nystagmus it would not alter.
Mr. F. C. Ormerod said that rotatory tests were valuable in normal persons as helps in studying the physiology of the internal ear. They were not of the same value in pathological cases as caloric tests.
The most violent vertigo he had seen had been in cases of cerebellar tumour. In one of his patients-a boy-the vertigo had been so intense that he could not raise his head from the pillow without having an attack. The tumour in that case was in the centre of the cerebellum and pressed on the mid-brain.
On the other hand there was, at the other end of the scale, the very troublesome type of vertigo associated with chronic suppurative disease of the middle ear, also seen after apparently successful mastoid operations. The vertigo, which was comparatively slight, was more apparent when the patient climbed a ladder or walked a plank-and it was astonishing what a large proportion of the patients had to do one or the other in their work. The caloric and rotatory tests showed no marked deviation from the normal, but a longer time was needed to produce the nystagmus.
" Nystagmus" was, he thought, a misleading term. The examiner reported "nystagmus to the left " when the important component of the nystagmus was to the right; students were apt to be misled by this. He personally never used the word "nystagmus" without the qualifying words "quick " or "slowvv components,
Mr. E. A. Peters said he was glad to hear it emphasized that giddiness consisted of a disturbance of orientation, in contrast with the definite turning of vertigo. Would not the description of vertigo be much simplified if nystagmus were described according to the direction of the slow movement, rather than by the central quick movement.
With regard to the treatment of vertigo: There were certain cases in which there appeared to be alteration of the fluid, either in the rapidity of its absorption or in its character, in a way parallel to that in cases of glaucoma. He had had an interesting case on which he had operated twenty years ago; the patient had been unable to cross a room without experiencing severe vertigo. The tuning-fork test dhowed loss of hearing to the extent of one-quarter. He (the speaker) uncapped that external canal and exposed the dura mater of the posterior fossa, passing a piece of fine silkworm gut into the canal between the skull and dura mater then covering it with a graft. He had followed the case up for fifteen years; the patient was now able to cross the road without help and to carry on his work. Some weeping through the graft was noted.
Another type of case was that of high explosive labyrinthitis, in which deafness and vertigo followed concussion. In cases of death in the early stage there was hsemorrhage along the internal auditory meatus. In later cases where the vertigo was persistent he had uncapped and drained the labyrinth in a similar way. The content of the canal showed effused blood. No rapid improvement followed; this might have been owing to central concussion.
Mr. J. A. Gibb said that he had a case in regard to which he would be glad to have a solution. It was that of a boy, aged 16, who had had otorrh4ea since childhood, and who had come to hospital with a fulminating mastoid, violent nystagmus, and high temperature; reported papilloedema. He (the speaker) had cleared out a foul mastoid, and trephined over the temporo-sphenoidal lobe, opening the membrane and exposing the brain. There was no excess of fluid, but all the blood-vessels were engorged, and there was no pulsation. Needling produced no result. When he was next seen there was some paraphasia. Two days after this the pulse-rate dropped to 40 beats per minute, and the temperature to subnormal. This suggested some pressure in the cerebrum, but he (Mr. Gibb) had trephined in the pariet4l area and above the lateral sinus. Needling yielded no pus. The wound was dressed with saline. The pulse-rate and temperature gradually returned to normal.
The nystagmus and papilloedema disappeared. The patient made a complete recovery. His own diagnosis had been extreme toxtemia, causing spasm of the blood-vessels.
Mr. W. Stirk Adams referred to cases of section of the eighth cranial nerve reported by Dr. Russell Brain and MIr. Hugh Cairns, to the Section of Neurology,L and said that the observation by these authors, of skew deviation of the eyes after this division was an important addition to our knowledge of labyrinthine function. He hoped it would be followed-up by more exact measurement of this deviation.
Many patients suffered from vertigo after head injuries, but cases of vestibular type were unusual; in his experience, though the following case, which had not been fully investigated, illustrated the condition.
A woman, aged 33, was injured in a road accident, when her head fell on the steering wheel of a car.
The external nose was displaced to the left, and the right nasal passage obstructed. No loss of consciousness occurred, and the patient was able to go home after receiving attention.
Following her accident she became subject to attacks of giddiness, which she described as " turns," most often produced when walking, by turning her head from the left side to the straightforward position. She had never fallen, but had experienced a sudden alteration in her direction of progress.
When seen five weeks after the accident she had a spontaneous rotatory nystagmus of the third degree to the left, and a shoulder past-pointing in the sagittal plane of 3 in. to the right, with the right hand, and 1 in. to the right, with the left hand-evidently an uncompensated bias on the mid-brain centres. Her hearing was unaffected.
Five months after the accident slight spontaneous rotatory nystagmus of the third degree was still present on looking downwards to the left and right.
Past-pointing sagittal shoulder test: right hand, 1 in. to right, others normal. Mr. Tweedie had suggested that vestibular tests should be made in cases of acute otitis, and the following case record, where this was done, raised a point of great moment when we determine what reliance can be placed on these findings.
A child, aged 7, developed a left-sided earache and appeared " lifeless." Five days later he had a left paracentesis, followed by a profuse exudate from the ear, which quickly dried. Four days after the paracentesis, neck rigidity and a positive Kernig sign developed without loss of consciousness.
Examination next day showed slight tenderness of the left mastoid, the head was retracted, and Kernig's sign was positive. The watch was not heard -in contact on the left side, though full consciousness was present.
In view of the possibility of a labyrinthitis on the left side-in spite of the complete absence of any spontaneous vestibular disturbance, then, or before-the cold caloric test was carried out on the left side, and gave a normal eye response. Hence we felt that suppurative labyrinthitis was excluded, and a simple mrastoid operation followed, exposing sinus and dura.
The cellular mastoid was widely infected, but no extradural abscess was present; consciousness was retained for five days after this, but in spite of treatment the child died ten days after the operation.
Post-mortem examination showed a meningitis almost confined to the posterior fossa of the skull, and pus was leaking through the left internal auditory meatus from a suppurative labyrintI4itis.
It appeared reasonable to suppose that the meningitis was due to direct spread of infection from the labyrinth, the reverse infection being unlikely, as one labyrinth only was infected, and that on the side we knew harboured an acute otitis. If this was conceded, then it followed that at least thirty-six hours after the infection had tracked through the left labyrinth this organ gave a normal response to the cold caloric test.
Unsupported, this conclusion appeared incredible, but a further experience made him doubt whether any reliance could be placed on the result of the cold caloric test in deciding for or against suppurative labyrinthitis at the critical time when an operating decision had to be made. The President said that some time ago he had seen a patient on account of repeated attacks of vertigo. On the left side the hearing was practically normal, and the horizontal canal was also normal, but both vertical canals were found to give no reaction to caloric stimulation. He could not think of a lesion in the pons so small as to cause that limited affection, and the case had puzzled him a good deal.
Dr. Russell Brain (in reply) said that Sir James Dundas-Grant had asked whether neurologists recognized a vertigo centre in the cerebral hemisphere as suggested by Horsley. Foerster's observations suggested that vertigo could be excited by stimulating the parietal lobe and this conformed with what was known about representation of the perception of space in the cortex. Mr. Sydney Scott's suggestion that the labyrinth might be attacked by a virus seemed quite probable. Toxins or viruses exerted a very selective action. That of louping-ill selectively destroyed the Purkinje cells of the cerebellum.
With regard to excessive tobacco smoking, he was interested in the remarks of both Mr. Scott and Mr. O'Malley on this; perhaps in some cases there was in the labyrinth a condition like tobacco amblyopia in the eye. Some might know from experience the slight vertigo following the first cigarette in the morning; this giddiness came on very quickly. Was it produced through the blood-stream, or was it a reflex disturbance? As to hysterical giddiness, it was probably analogous to the continuous pain complained of by some hysterical subjects in whom no physical defect could be found. One could only say that both pain and vertigo were ultimately states of consciousness and therefore might be psychogenic.
With regard to herpes, he saw occasionally examples of geniculate herpes zoster with labyrinthine or cochlear symptoms. He agreed with Mr. Scott that there was little evidence of vertigo commonly arising from cerebellar disorder, though that sometimes occurred.
In answer to Mr. Ritchie Rodger, he would say that 50% of the patients with M&ni&re's syndrome showed no nystagmus in the intervals between attacks; the remainder showing some nystagmus.
He was interested in Mr. Thacker Neville's suggestion that faulty watermetabolism was responsible for some cases of vertigo. Some people had vertigo after taking a saline purge. Defective water-metabolism could not be a frequent cause of vertigo, however.
It was rare to find diplopia occurring in vertigo; but it might be more frequent than it was usually thought to be, as patients might be too engrossed with the major symptom to notice it.
He agreed with Mr. Peters that it would be better to define nystagmus in terms of the slow phase; he did not know, however, how the change in the description was to be brought about.
Mr. Gibb's patient possibly belonged to the group of patients with hydrocephalus which Symonds called " otitic hydrocephalus"; though he, the speaker, had seen it follow a septic finger. Its pathogenesis was unknown. Such cases might settle down or, on the other hand, might progress to blindness, unless treated by decompression.
This discussion had shown how vast was the field for investigation, and how close ought to be the collaboration between the otologist and the neurologist.
Mr. Tweedie (in reply) said he hoped that the term M6ni&re's disease would be dropped altogether, as the psychical effect of its use on patients was harmful. In this connection he quoted the case of a patient who had been told by her doctor this was her trouble, and that in connection with only one attack of giddiness sixteen years previously, without any recurrence of such symptoms.
He agreed with Mr. Peters that it would be better to describe the phenomenon of nystagmus in terms of the "initial deviation," but unfortunately, at present, clinically, it was only by inducing nystagmus we were able to determine that such underlying deviation was present.
In reply to Mr. Adams, he suggested that in his case impairment of one of the Eustachian tubes might have been the solution, and that, at any rate, elimination of a possible tubal involvement was necessary before one could begin to assess a labyrinthine disturbance. A. S., male, aged 53, in January, 1933, noticed a fullness followed by discharge from the ear. When I saw him there was a granuloma filling the meatus; it was pale in colour but bled on manipulation; the pre-and post-auricular glands were enlarged but not shotty to the touch. A series of five treatments by the Hohlfelder cannon was carried out as a preliminary to excision, but the operation was postponed ; the growth shrivelled up and the glands disappeared. Another course of similar treatment was carried out at University College Hospital. At present a rounded pale nodule projects into the meatus from the posterior wall at the junction of the cartilaginous and bony meatus, the seat of the former growth, a piece of which, on bioscopy, had shown the structure of epithelioma.
Epithelioma of External

